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• DWP members had a younger age distribution than both comparison groups, with mean age of 37 and 20% of members over the age of 50.
• MSP: mean=39 years, 26% over the age of 50.
• DDIA: mean=40 years, 31% over the age of 50.
Dentist Supply Measures
• The number of contracted providers in the DWP network increased steadily from May 2014 through May 2016. As of May 2016, there were 697 contracted DWP network providers.
• Number of contracted dental specialists in the DWP network increased for endodontists (increased by 5, total of 12), periodontists (increased by 4, total of 10) and prosthodontists (increased by 1, total of 14 ) over the 2-year study period.
• The number of DWP oral surgeons decreased by four, for a total of 55.
• During Year 2, there were 822 dentists in Iowa who submitted at least 1 claim to the DWP during the study period. Active dentists include those who have signed a contract to be in the DWP network and non-network dentists who may have seen a DWP patient with prior authorization from DDIA but have not signed a contract. These active dentists include 716 general dentists and 15 pediatric dentists, which are collectively considered primary care dentists.
• During the same time period, there were 1080 active MSP dentists and 1552 active DDIA dentists.
• Active dental specialists varied substantially between programs: in general DDIA had more active specialists, followed by DWP, and then MSP. For example, 46 endodontists provided services to DDIA members, 12 to DWP members, and 7 to MSP members.
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• Out of state provider information was not available for DDIA, but an additional 62 dentists outside of Iowa were active DWP providers during Year 2 and 70 additional dentists were active MSP providers.
• County-level primary care dentist to population ratios were calculated as the number of general and pediatric dentists per 1000 program members. Dentist and member numbers were adjusted to full-time equivalents based on the number of counties that a dentist worked in and number of months that members were enrolled during the year.
• During Year 2, there was a county mean of 6.8 active primary care dentists per 1000 DWP members, ranging from 0 dentists in 12 counties to 17.9 in Cedar County.
• Mean county primary care dentists per 1000 MSP members was 11.6 and 4.3 per 1000 DDIA members. The large difference in these ratios is largely related to the size of the population denominator. For example, in Polk County during Year 2 there were 91,338 DDIA members compared to 18,385 MSP members.
• There were 12 counties with no active DWP primary care dentists.
• 14 Federally Qualified Health Centers (FQHCs) in 3 states provided dental services to DWP members. There was substantial overlap with MSP and DDIA safety net providers. Additional non-FQHC health centers, academic institutions, and Indian Health Services clinics provided care to DWP members.
Distance Measures
• Since primary care dentists (e.g., general and pediatric dentists) are typically the initial point of contact for DWP members' entry into the tiered benefit structure, we examined average distances to the nearest primary care dentist and, for members who had a visit, network distance to the treating primary care dentist in each program.
• During Year 2, mean distance to the nearest active primary care dentist was 3.1 miles for DWP members, 2.4 miles for MSP members, and 2.8 miles for DDIA members.
• 95% of DWP members lived within 15 miles of a primary care dentist. In comparison, 98% of MSP members and 99% of DDIA members lived within 15 miles of an active primary care dentist.
• Mean distance to the treating primary care dentist was 13.7 miles for DWP members, 16.2 miles for MSP members, and 10.7 miles for DDIA members.
• One important limitation to making comparisons between these distance outcomes is that MSP and DDIA members in this study were far more likely to have had a primary care dental visit compared to DWP members. Approximately 24% of DWP members in our study population had a primary care dental visit, compared to 70% of MSP and 52% of DDIA members.
Network Overlap
Out of 1,600 unique providers in Iowa, 42% (n=665) were active providers in all 3 programs (DWP, MSP, and DDIA).
Impact of DWP network growth
Although there was a significant improvement in the number of dentists contracted to be part of the DWP network, the utilization rates for DWP members did not increase accordingly. Only 25% of DWP members had a dental visit of any kind in the second year of the program, as compared to 70% of MSP members, and 50% of DDIA members. There are many factors, in addition to dentist availability, that go into whether a person accesses care such as perceived need for care, knowledge and attitude toward dental care, and a person's overall health status. These analyses define active dentists as those who accepted at least one DWP patient.
Future analyses will evaluate "active participation" differently including: 1) defining "active participation" as having to take at least a certain number of patients (e.g., 10 or 25 patients) rather than just one, and 2) using surveys with dentists to determine their level of acceptance of: a) all new DWP members, b) some new DWP or c) no new DWP members, which is not able to be captured in these analyses and could still be limiting access for members. The lower utilization rate could also be related to relatively new enrollment of many DWP members, who may not have an established dentist of record, while many of the MSP and DDIA members will have been covered longer and will have had a longer opportunity to seek care and establish a dentist of record.
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From May 2014 through July 2016, Delta Dental of Iowa was the sole dental carrier for the DWP. As of July 2016, MCNA Dental became the second carrier to join the DWP. Both dental carriers are required to offer the same benefits, however, each carrier maintains a separate network of dental providers. Since MCNA was not an active provider network during Year 2, it is excluded from this current evaluation.
Earned Benefit Structure
The DWP has a unique earned benefits structure to encourage preventive health care-seeking behaviors mirroring the healthy behavior incentive program found in the IHAWP. Members qualify for additional covered services when they return for regular and periodic routine oral evaluations. All members are eligible for Core benefits (Tier 1) upon enrollment, which includes emergency and stabilization services. If members return for a routine oral evaluation within 6-12 months of an initial comprehensive exam, they become eligible for Enhanced services (Tier 2). After receiving a second routine oral evaluation within 6-12 months of the first routine oral exam, members become eligible for Enhanced Plus services (Tier 3). Figure 1 shows dental services covered in each tier.
Provider Incentives
The DWP also includes provider incentives. First, provider reimbursement is approximately 50% higher than Medicaid. Second, there are bonuses for participating DWP dentists that reward general dentists based on the number of exams performed on members and reward specialists based on the number of unique members seen. General dentists are only eligible for this bonus if they complete an annual clinical risk assessment and accompanying online form for each new patient; providers are also reimbursed on a fee-for-service basis for conducting each risk assessment.
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Research Methods
This report evaluates provider network adequacy during the second year of the DWP, May 2015 through April 2016 ("Year 2"). We also make comparisons with Year 1 (May 2014 -April 2015 outcomes, where appropriate, to highlight changes over time.
The DWP was expected to offer members a larger provider network than the network that is available to the adult traditional Medicaid population. Increased dentist participation in DWP was hypothesized to occur due to higher reimbursement rates and reduced administrative burdens. In order to compare provider networks, we assess two major components:
• Dentist supply measures (e.g., dentist to population ratios)
• Distance measures (e.g., distance to the nearest dentist)
These two components reflect spatial accessibility, or potential physical accessibility, to dental care.
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This report addresses Hypothesis 5.1 of the Public Policy Center's DWP evaluation plan:
"DWP Members will have better access to an adequate provider network than those in the Medicaid State Plan as reflected by travel distance and time, access to safety net providers, and provider acceptance of new patients."
Two measures are specified with this hypothesis:
Measure 28: Travel distance and travel time to regular dentist Measure 29: Provider network inclusion of safety net dental providers, particularly FQHCs
In addition to these measures, network adequacy has been indirectly evaluated through additional components of the DWP evaluation: 1) consumer surveys assess members' perspectives about access to dental care, including transportation issues, and 2) dentist surveys include questions about the extent to which dentists accept DWP patients into their practices.
Study Populations
In this report, we examine network adequacy for the DWP population during Program Year 2 and include two comparison groups: traditional adult MSP members and Delta Dental of Iowa (DDIA) commercial enrollees. All three study groups were limited to members with a valid address on file.
Dental Wellness Plan (DWP)
DWP provides dental coverage for all low income members enrolled in IHAWP. This population includes adults aged 19 to 64 with income between 0 and 133% of the Federal Poverty Level (FPL) who are not otherwise eligible for Medicaid or Medicare. Dental benefits in DWP are provided by a network of dentists recruited specifically for this program. DWP dental benefit structures are the same for all IHAWP members, irrespective of their type of plan.
Medicaid State Plan (MSP)
The first comparison group includes all adult (19-64 years) non-institutionalized Medicaid enrollees with at least 1 month of enrollment during Year 2. The non-institutionalized adult Medicaid population includes members eligible through income or disability determination. Specifically, members in the following MSP programs were included in this comparison group: income eligibles, Supplemental Security Income (SSI) beneficiaries, foster, and Medicaid for Employed People with Disabilities (MEPD). These MSP categories in Iowa include dental coverage for members. Dental care for Medicaid enrollees is provided through a fee-for-service state run program. The benefits and payment structures for the provision of dental care are the same for all MSP members in this comparison group.
It is hypothesized that adult MSP members will have less access to a dental provider network, measured in terms of: 1) number of local participating dentists, and 2) distance to the nearest dentist.
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Delta Dental of Iowa (DDIA) Commercial Plans
The second comparison group includes all adults (19-64 years) residing in the state of Iowa with commercial dental coverage through Delta Dental of Iowa (DDIA). Claims and enrollment data from DDIA commercial plans are used as a second comparison group. One limitation with using this comparison group is that DDIA commercial insurance products vary in coverage and provider network availability. In general, DDIA offers two broad plans: Plus or Prime, which differ primarily in their coverage of the ACA pediatric dental essential health benefit. 6 Within those two plans, there are three major levels of coverage, which vary in annual benefit maximums and services covered. At the higher end of coverage, the "Platinum" plan covers preventive, restorative, and major services, with a $2000 annual maximum. The most basic "Preventive" plan covers preventive services and cavity repair with no annual maximum for these routine services.
Deductibles and co-insurance within these DDIA commercial products vary further based on where the member receives services. DDIA maintains two provider networks: Delta Dental Premier and Delta Dental PPO. Delta Dental Premier includes over 90% of dentists in Iowa, whose contracts prohibit billing over pre-negotiated rates. Dentists who participate in the PPO network are reimbursed at lower negotiated rates. Approximately 30% of dentists in Iowa participate in the PPO network. Member Deductibles and co-insurance varies depending on whether the treating provider is in the Premier or PPO network, or whether the dentist is out of network.
It is hypothesized that DDIA members will have greater access to a provider network, measured in terms of number of local participating dentists and distance to the nearest dentist.
Provider Inclusion Criteria
DWP Providers
DWP network providers are defined by DDIA, which administers the DWP program. A list of DWP participating providers from DDIA identified monthly status of individual dentists throughout Year 2. Participating providers include all dentists who have a current contract with DDIA. Participating providers are further distinguished based on whether or not they currently accept new DWP patients into their practices; per DDIA, this information is voluntarily self-reported.
Active DWP providers are defined for this report based on claim activity and include all dentists who were paid for any services to DDIA on behalf of at least one DWP member during Year 2.
Medicaid (MSP) Providers
MSP network providers are defined as any dentist that has signed an agreement with Iowa Medicaid to be a participating dentist. As of July 2016, the Medicaid provider dataset included 3,417 unique dentists in Iowa. However, in 2015, there were only 1,414 dentists licensed in the state, indicating limited validity of the state's Medicaid provider list.
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Active MSP providers are determined based on claims activity since the Medicaid provider dataset does not regularly purge inactive providers. Therefore, in this report we identify dentists as active MSP providers if they submitted at least one claim at dentists who have recently treated an adult MSP member represent the available provider network. We excluded dentists who may have only treated children, since a recent study found that many dentists in Iowa limit their Medicaid participation to just children. 8 In 2013, 28% of dentists who reported accepting Medicaid patients indicated that they limit this acceptance to children.
DDIA Providers
DDIA network providers are defined as dentists who are contracted with Delta Dental through either their Delta Dental PPO network or their Premier network.
Active DDIA Providers are determined based on claims activity. Dentists are identified as active DDIA providers if they submitted at least one claim to a member of the DDIA commercially insured study population.
Dentist Supply Calculations
Individual dentists are identified by National Provider Identifier (NPI) in the DWP and MSP datasets and by license number in the DDIA commercial dataset. Practice locations are identified based on unique street address and city. Dentist supply measures at the state and program levels represent counts of unique dentists.
Dentist-to-population Ratios
County supply measures of primary care dentists, which include general and pediatric dentists, are expressed as full time equivalent (FTE) dentist-to-population ratios and calculated as the number of primary care dentists per 1,000 FTE members. Measures are adjusted to account for dentists with multiple practice locations, which are frequently located in multiple counties. For example, providers were listed in as many as 14 practice locations in our data. This phenomenon appears to be largely driven by corporate dental practices that list all of their dentists at each location. Due to the lack of information about how individual dentists split time between multiple practices, we assumed that dentists worked equivalently at each practice location. For example, a dentist with two practice locations is assumed to work 50%, or 0.5 FTE, at each site. This adjustment prevents overestimation of workforce supply, the effects of which would be more pronounced in areas with fewer dentists.
Geocoding
Provider and member addresses are geocoded to the street address level. Address data were cleaned prior to geocoding. Members with addresses that could not be geocoded to street address level were excluded from analysis. Providers with addresses out of Iowa were included in this evaluation; however, members with out of state addresses were omitted.
Geocoding was carried out in multiple steps. Locations were initially geocoded using an address locator created in ESRI ArcMap 10.3 using the "North American Detailed Streets" dataset maintained by ESRI. Addresses incorrectly located or not located after this process were located using a combination of Google Maps geocoding API and Open Street Map geocoding API. The Google Maps API is fast and accurate, but has 24 hour period query limits. When limits were reached, the Open Street Map API was employed to geocode the remaining locations. Sample sizes noted throughout the report may vary due to loss in the process of geocoding members' addresses.
Distance Calculations
Distance to the nearest primary care dentist (i.e. general or pediatric dentist) measures potential access to care, whereas distance to the treating primary care dentist measures realized access.
Nearest Primary Care Dentist
For all members of each program, we calculated distance to the nearest active primary care dentist in the provider network. Networks were limited to Iowa providers only since out of state network information was not available for DDIA.
Treating Primary Care Dentist
In addition to calculating distance to the nearest dentist for all members, we also calculated distance to the treating provider for members who saw a primary care dentist (i.e. general or pediatric dentist) at least once during Year 2. Distance calculations were limited to active dentists in Iowa during Year 2. For members who saw more than one primary care dentist during the study period, we calculated distance to the dentist with the most visits. Instances of ties were resolved at random.
Public Safety Net Providers
For this evaluation, we defined public safety net sites to include Federally Qualified Health Centers (FQHCs), non-FQHC Community Health Centers, academic institutions, Indian Health Service clinics, and other non-profit clinics.
Provider Panel Overlap
Individual dentists were identified by NPI and license number across programs. Overlap was reviewed among active providers.
Data Analysis
Univariate and bivariate statistics were calculated using IBM SPSS Statistics 24. Network analysis and maps were generated using ESRI ArcMap 10.4.
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Member Enrollment and Demographic Characteristics
The study population for this report is limited to members with at least one month of enrollment during the study period and a valid street address on file. Valid addresses are required for the distance calculations. A major source of invalid addresses is P.O. Boxes, since we are unable to identify where a member lives in relation to the post office. Distance between the post office and residence may be greater in rural areas than in urban areas and we did not want to introduce bias in our assessment of travel distances to nearest or treating providers. Thus, these addresses were excluded, along with missing or incomplete street addresses.
Approximately 3-11% of members in each program did not have a valid address for Year 2; rates of valid addresses were highest for DWP (96%) and lowest for MSP (89%) (Appendix A, Table A1 ). This resulted in 161,353 members enrolled in DWP for at least one month with a valid address being included in this study ( Table 1 ). The MSP population was slightly smaller (N=114,437), while the DDIA adult population was substantially larger (N=451,950). Table 2 shows demographic characteristics for the DWP, MSP, and DDIA Year 2 comparison groups. Proportionally there were more females enrolled in MSP (67%) compared to DWP (54%) and DDIA (52%). Racial and ethnic composition of the DWP and MSP populations were found to be similar; this information is not available for the DDIA population.
Age distribution of members by program during Year 2 is displayed in Figure 2 . Mean age of the DWP population was slightly lower at 37 years, compared to 40 in the MSP population and 41.5 in the DDIA population. Fewer than 20% of DWP members were over the age of 50, compared to 26% of MSP members and 31% of DDIA members.
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Changes in Population Demographics, Year 1 to Year 2
In Year 1, the DWP population was more likely to be male and older than adults in the MSP comparison group. The DWP population in Year 2 is somewhat younger than the MSP comparison group; during Year 1, 27.2% of DWP members were over age 51, compared to 19.8% in Year 2. Age distribution in the DDIA commercial adult population was relatively stable and older than either the DWP or MSP comparison groups, with 30.7% (Year 1) and 31.0% (Year 2) of adult members over age 51 (Year 1 descriptive statistics for DDIA are provided in Appendix B). Racial/ethnic distribution of the DWP and MSP study populations were similar during Year 2 and relatively unchanged from Year 1. Racial/ethnic data were not available from DDIA for their commercially insured population.
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DWP Provider Network
The official DWP provider network, as included in the DWP provider database, includes contracted network providers and some non-network providers who have receive ad hoc authorization to provide one time services to DWP members. Network providers may voluntarily self-report to Delta Dental of Iowa that they are not currently accepting new DWP patients.
The DWP provider network of primary care dentists, including general and pediatric dentists, is shown in Figure 3 . The number of contracted network dentists increased from 552 in May 2014 to 697 as of May 2016. The proportion of network dentists reporting that they are not accepting new patients has remained relatively stable, with approximately 17-18% of primary care dentists self-reporting this to DDIA. Non-network
Network-No new patients
Network-Accepting new patients *Note: Categories are based on self-report by the dentist to DDIA, not on their actual behavior. For example, some dentists may not be accepting new DWP patients but have not reported this to DDIA.
The DWP provider network of dental specialists is shown in Figure 4 . As of May 2016, there were 14 endodontists, 50 oral surgeons, 10 periodontists, and 15 prosthodontists in the DWP network. This includes dentists located in any state. The next section examines the number of active dentists in each program -that is, dentists who submitted at least one claim to each program during the study period. 
Active Dentist Supply
Because the network provider files described in the previous section offer limited information about program participation, we used claims data to determine the dentists who were actually "active" in DWP for this study. "Active" is defined as all dentists who submitted at least one claim on behalf of program members during Year 2 (i.e., May 2015 -April 2016). Active dentists include both those who have signed a contract to be in the DWP network and non-network dentists who may have seen a DWP member with a prior authorization from DDIA but have not signed a contract. As a result, there are more active dentists than the number that appear on the DWP network registry described in the previous section. Table 3 provides information about active dentists in Iowa by specialty; out of state dentists are reported separately since our data for the DDIA provider network do not include out of state dentists. Additionally, we have excluded orthodontists from these counts since orthodontic benefits are not covered by the DWP. During Year 2, 822 dentists in Iowa were active DWP providers (Table 3) ; 89% of these providers were primary care dentists (n=731), which include general and pediatric dentists. An additional 62 unique dentists were active in the out of state DWP network (Table 4) , resulting in a total of 884 unique active DWP providers during Year 2. Out of state DWP providers were most commonly located in Illinois (n=23), Nebraska (n=23), and South Dakota (n=5).
During the same period, 1,069 dentists in Iowa were active MSP providers for the adult MSP population; 91% of these were primary care dentists (n=975) ( Table 3 ). An additional 70 unique dentists were active providers in the out of state network (Table 4) , resulting in a total of 1,150 active dentists in the MSP network during Year 2. Out of state MSP providers were most commonly located in Nebraska (n=29), Illinois (n=20), and Wisconsin (n=5).
Overall, 1,552 dentists in Iowa provided services to the adult DDIA population during Year 2; 88% of these were primary care dentists (n=1,370). Overall, proportionally more active dentists in the DDIA network were specialists, compared to higher proportions of primary care dentists in DWP and MSP. 
Changes in Active Dentist Supply, Year 1 to Year 2
Since primary care dentists (e.g., general and pediatric dentists) are typically the initial point of contact for DWP members' entry into the tiered benefit structure, we have examined trends in the availability of primary care dentists in each network. These trends are displayed graphically in Figure 5 . Note that these figures are limited to active dentists located in Iowa and include dentists in all practice settings (i.e., private practice or safety net locations). Overall, the number of active primary care dentists in Iowa, including general and pediatric dentists, who provided care to at least one DWP member increased from Year 1 to Year 2 by 75 providers. The corresponding number of active primary care dentists who provided care to adult MSP members decreased by 150; active DDIA primary care dentists decreased slightly from 1,381 (Table A2 ) to 1,370.
Changes in the number of active dental specialists are shown in Figure 6 . Numbers of active DWP increased slightly, except for oral surgeons, which decreased from 59 to 55.
Geographical Distribution of Active Dentists
Figures 7 and 8 show locations of active dentists, by specialty and by program, with comparisons between Year 1 and 2. Counties are distinguished as metropolitan versus non-metropolitan; dentist locations are indicated at city level. Maps do not indicate relative number of each specialist, only locations where these providers can be found.
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County Level Supply of Active Primary Care Dentists
Full-time equivalents (FTEs) for active primary care dentists (Table 5) were calculated based on the proportion of each dentist's clinic address per county. For example, if a dentist had 2 practice locations, each located in a different county, they were assigned 0.5 FTE per county. Summary statistics are located in Tables 5 and 6 ; county-specific numbers are provided in Appendix C.
In Year 2, average number of active DWP primary care dentists (FTEs) per county was 7.8 and ranged from 0 to 106.6 (Table 5 ). There were no active DWP primary care dentists in 12 counties: Allamakee,
Page 23
Return to TOC Chickasaw, Clarke, Greene, Howard, Humboldt, Monona, Monroe, Osceola, Ringgold, Van Buren, and Worth County. Total unique members in these counties ranged from 189 (Osceola County) to 545 (Clarke County) during the same time period. The highest number of DWP primary care FTEs were located in Polk County (n=106.6), Johnson County (n=60.8), and Linn County (n=54.5).
In comparison, the average number of FTE primary care dentists per county in the Medicaid network was 10.0 and ranged from 0 in 2 counties (Osceola and Ringgold) to 133.9 (Polk County). Average number of FTE primary care dentists in the DDIA commercial network was 16.5 and ranged from 0 (Ringgold County) to 279.4 (Polk County). Dentist to population ratios (Table 6 ) adjust county dentist supply by the number of members in each program; this offers information about workforce supply relative to an estimation of demand. Dentist ratios were calculated as the number of FTE primary care dentists per 1000 FTE program members. Member FTEs were based proportionally on the number of months enrolled during Year 2. For example, a member enrolled for 12 months during Year 2 contributed 1.0 FTE to the denominator.
A sensitivity analysis comparing dentist ratios calculated using MSP FTEs versus headcounts of unique members and dentists per county is found in Appendix A, Table A2 . Overall, adjusting for FTEs of dentists and members resulted in higher dentist to population ratios for the majority of counties (N=74), due primarily to the decrease in the population denominator after adjusting for length of enrollment.
During Year 2, the average DWP county dentist to population ratio was 6.8 FTE primary care providers per 1000 FTE members (Table 6 ). Dentist ratios for the DWP network ranged from 0 in 12 counties -corresponding to the counties listed previously -to 17.9 dentists per 1000 members in Cedar County. Polk County had a DWP dentist to population ratio of 5.0 dentists per 10000 members.
By comparison, the average dentist to population ratio for the MSP population during Year 2 was 11.6 per 1000 adult members, with a maximum of 32.5 dentists per 1000 members in Johnson County. DDIA dentist to population ratios ranged from 0 to 11.0 in Pottawattamie County, with an average of 4.3 dentists per 1000 adult members enrolled in commercial plans.
Primary care dentist ratios are listed by county in Appendix C and mapped in Figure 9 . The lower numbers for the DDIA county dentist ratios partially reflect the much larger number of members per county when compared to DWP or MSP. For example, in Polk County during the study period, there were 91,338 unique members (with a valid address) enrolled in DDIA, compared to 31,651 in DWP and 18,385 in MSP. Correspondingly, higher dentist ratios in the MSP population are partially a function of lower numbers of members per county (median=432) compared to DWP (median=627) and DDIA (median=1703).
Changes in County Dentist Ratios, Year 1 to Year 2
In Year 1, primary care dentist ratios were comparable between DWP and Medicaid (9.3 vs. 9.1 dentists per 1000 members, respectively). However, mean and median county dentist ratios for DWP are lower in Year 2 than they are for the MSP population.
Since the overall number of dentists who were active DWP providers increased from Year 1 to Year 2, the decline in dentist ratios is attributable to either shifts in: a) the geographic distribution of members or b) the distribution of active dentists at the county level. We will explore these trends in our final evaluation. Return to TOC
Distance to Nearest Active Primary Care Dentist
During Year 2, mean distance to the nearest active primary care dentist (i.e. general or pediatric dentist) was 3.1 miles for DWP members, 2.4 miles for MSP members, and 2.8 miles for DDIA members (Table 7) . Table 7 is slightly smaller than reported in Table 2 (n=161,353) due to losses during network analysis.
Previous network analysis revealed that travel distance and time correspond well in these populations due to the regular road network availability and lack of impeding geography. 9 Therefore, in this report we have included figures displaying distribution of members by travel distance only (Figures 10 and 11) . In Year 2, 84% of DWP members lived within 5 miles of the nearest active primary care dentist (i.e. general or pediatric dentist), compared to 87% of MSP members and 84% of DDIA member (Figure 10 ). Nearly all members of the 3 plans lived within 25 miles of the nearest primary care dentist. Return to TOC
Distance to Treating Primary Care Dentist
The following analyses evaluate the actual behavior of those members who did have a primary care dental visit during year 2 as compared to the potential access to a dentist in the previous analyses. DWP members who saw a primary care dentist traveled a mean distance of 13.7 miles, corresponding to mean travel time of approximately 18 minutes ( In Year 2, 57% of DWP members traveled 5 miles or less for visits to their primary care dentist ( Figure  11 ); approximately 10% traveled more than 35 miles. In comparison, 13% of MSP members and 4.6% of DDIA members traveled more than 35 miles.
It should be noted that outcomes describing distances traveled to a treating provider are partially a function of provider availability. For example, these outcomes do not capture information about members who were unable to find a dentist within acceptable travel distances or for reasons other than travel distance. Approximately 24% (n=37,954) of the DWP members in our study population had a primary care dental visit, compared to 70% (n=79,948) of adult MSP members and 52% (n=254,189) of DDIA members. Return to TOC
Provider Panel Overlap
Overlap between the DWP, MSP, and DDIA active dentist workforce by specialty is shown in Table  10 . Overlap among all dentists is displayed in Figure 13 . Out of 1,600 unique providers in Iowa, identified based on claims submission, 42% (n=665) were active providers in all 3 programs (DWP, MSP, and DDIA) during Year 2. Twenty-four percent of active DDIA providers (n=378) did not participate in either DWP or MSP during Year 2. A sensitivity analysis comparing dentist ratios calculated using MSP FTEs versus counts of members and dentists is shown in Table A2 . Analyses examine ratios based on active primary care dentists (e.g., general and pediatric dentists) in the MSP provider network during Year 2 (May 2015 -April 2016). Active dentists are defined as any dentist who submitted at least one claim on behalf of an adult MSP member during the study period. The population includes adult MSP members enrolled for at least 1 month during the study period.
FTE dentists were calculated based on the number of practices listed in unique counties per dentist. A dentist with 2 practices located in 2 separate counties would contribute 0.5 dentist FTE to each county workforce supply. FTE members were calculated based on months of enrollment during the 1-year study period. An individual who was enrolled in MSP for 12 months would contribute 1.0 member FTE to each county population.
Column A displays descriptive statistics for the difference between county dentist supply calculated using headcounts of unique practice counties and FTEs. Hypothetically, if all dentists worked in only 1 county, the difference between headcounts and FTEs would be 0. In this dataset, the average county difference was 0.9. At the state level, counting each practice location equivalently would result in an overestimation of 92 FTEs. This would translate into an overestimation of approximately 9%, considering that there were 1012 FTE dentists in the study population.
Column B displays information about difference between county member populations calculated using headcounts and FTEs. Member headcounts result in an average of additional 189.5 members per county and 18,757 members for the entire state when compared with FTE adjustments.
Overall, adjusting for FTEs of dentists and members resulted in higher dentist to population ratios for 74 out of 99 counties. These higher ratios ranged from .01 to 5.6 additional primary care dentists per 1,000 members, with 53 counties gaining at least 1 FTE dentist using these adjustments. Ratios were increased over count ratios primarily due to the large differences in member FTEs versus headcounts.
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Return to TOC Appendix B -Delta Dental of Iowa commerciallyinsured adult population, Year 1
Enrollment, provider network, and claims data for the DDIA Year 1 population were not available previously. We report basic demographic and provider characteristics in this appendix to enable comparisons with Year 2 findings. Page 37
Return to TOC Appendix C -County dentist to population ratios, Year 2 
